PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 10-239847 
(43)Date of publication of application : 11.09.1998 



(51)[nt.Cl. 


G03F 


7/039 


G03F 


7/039 




H01L 


21/027 



(21) Application number : 09-046000 (71 Applicant : FUJI PHOTO FILM CO LTD 

(22) Date of filing : 28.02.1997 (72)lnventor : AOSO TOSHIAKI 

SATO KENICHIRO 
TAN SHIRO 



(54) POSITIVE PHOTOSENSITIVE COMPOSITION 

(57)Abstract: , ?• 

PROBLEM TO BE SOLVED: To provide a positive < "r - ^ 

photosensitive composition adapted to exposure to short Q £ £ 

wavelength light and enhanced in sensitivity and 

resolution and resistance to dry etching and solubility in ^^R,ij 
solvents by using a resin having repeating structural 

units having a specified alicyclc ggand an acid- if? - 

decomposable group. r± ° 

SOLUTION: This positive photosensitive composition •+ fct* 

contains a compound to be allowed to release an acid by It- 
irradiation with activated rays or radiation and the resin 
having at least one of the groups increased in solubility (7^3 
in an alkaline developing solution by being decomposed P^*?*** 
by action of an acid and at least one of groups having 
adamantly groups represented by formulae I — III in which ffc ^ 

each of R1, R2, R5, R8, and R9 is an H or halogen atom ^\t^^ 
or a cyano group or the like; each of R4, R7, and R10 is 0 * 0 m 

a halogen atom or a cyano group or substituent; and *K 
each of R3, R7 t and R1 1 is an H atom or an alkyl or a 
cyclic or polycyclic cycloalkyl group or the like. 
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fi) , * U * * ;W<W tl/7f (CI42555) , > 

(CI 4 2 5 3 5) % n-^^B 
(CI 4 5 1 7 0 B) , 77*0^'J-> (CI42 
io 0 0 0) > (C I 5 2 0 1 5 ) 

[0 116] 8*JCJ:&a5&^*S:m±***a, £<b 

*o #»fcjte*tt!8#Ji: LTli. a«:fli)i:i^>77x; 

p, p' -f F7^f^y7^A^/7x/>, 
p, p 1 -f h7Xf ;pxf ^7^^>V7xy 

2- ^DDftH>rA 7>hn> > 9-xF^ri/ 

7>h^-t>. r>hy^>, tf ^uw>\ 7x 

y f7y>> ^>v;K 7^ 'J U> s<>V7 

20 7 tf>, -fe 7^ tf >-T\ 9, 1 0-y7x^/l'7> 
h7-fe>. 9-7il/tby 7-bh7xy 7it 

>M/>, 2--fD7;vtl/>> 5-^^D7"tt7 

N-7W-p-^hD7- , J>, p --hD7 
. N-7-fef;i/-4-x hD-l-t7f;V7 
5 >, * 7 5 K> 7>h7^y>^ 2 -^)1<T> h 
7^yy, 2 -tert-y^;v7> h > 1 , 2-^ 

>X7^7^^A 3-y^-^-l, 3-y7f- 
1, 9-^>X7>^n>, v^>^f ;i/7-b h 1, 
30 2 -i-7 >\ 3, 3' -*^sK-;i^-tf^ (5, 

7-y>^y*W-;^vry) 5^d^>?t 

[oii7] *»9ios*teaffitt*i, ±ffi#^;»^?t 

-■f^, 2->F^yxfjl/7^rf~f, xfl/>^ij 
3~;v^yxf ;i/x-f Ji/7-lrf-K yntfl^v^U 

3- ;Ky>f;i/x-r;K t^d tTP^^ 1 ; 

> f-;Wj.-r;P7-fer- h;V^>, ftK-^^^. ?L 

xF^yynk^vKxf^ fcf;nf >K>f-;v, tT;u 
tf>BSx\^;v x \£fr\£>9t?v kf;u, N-y>fiV 
so ,tU7; K. yVfJMJ^^ryK, N-^f^t'n 



(34) 
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[oils] ±%mm^ffifti±M*i)ui2>z t tt^ 

& D ^ftftHCli, ^y **v^U>7^y ^^-x 

;vjL--r;v^<0^U t^ryxf p > y -r ;u 

Sl> #y t^yxf l/>^n^7iy-;Pi-riK 

T--K v;nf * >-=ey *x7 i*- K v;vtf^>^ey 

'j^rri/- mwv/nf* '/niisai^f^ *°y 

v;nf * > h y tl/x- K **'J **z/jl<?-u> v;i/tf 
* > PJ^fTl/- h^<o*°y yxf U> v;i/tf^ 

f/EF301, EF303, EF352 GBrtkffllfcJS 
(1*) St) . *tf7T y*F 1 7 1, F 1 7 3 (*B 
*J (W) M) . 7D9-KFC 4 3 0, FC43 
1 (**) Si) . 7tH^-KAG7 1 

0, t-7D>S- 3 8 2, SC101, SC102, 
SCI 03, SC104, SC105, SC106 (Jfi 

ffi^- (HO at) «0 7^***ffift14#J, t;vfyyD 

WH S 'J7-KP3 4 1 (««ffc^X* (**) St) * 

r * y t L < ii> * * y (*) y 

n-No. 75, No. 95 (#*tt**aMfc¥X* 

(«o at) m*mi>f&z£i>*-?z&o ^nhowmm^ 

*]OE«l^ $^(7)»*^aMl 0 oxen 



iMfc »K »*, 2 M«JflLT. »S L < tt 1 **»£IT 

[0119] ±E«3tttafl;»s:«af*aEi»* : f-oai 

i tri*-C£& 0 ££"CK3fcj6fc LX\± S tf-i L < l±2 5 
OnmHT, J: L<li2 2 0 nm£lT^»SOj 

**M*"C*&o *#M^ti, KrFx^yTl/-f- 
(2 4 8 nm) , A r Fx*->7l/-f- ( 1 9 3 n 
m) , F2 i*v-7lx-Hf- ( 1 5 7 nm) , X». I 

[0 12 0] *«^0«jttt»«;ftoa«fB[t LTIi, 

*BMt-*- h y * a* *«^t* y * a. kk^- h y * a. 
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y-fgfh'J^A, y 9^r^Mi- h y 9 A, T>^xT 

^7 < y|o$Z7^ >^ byxf;i/7^>> >f-;u 

T<>, V y x^* y -;V7 ^ >%j><OT )vu-)vr < y 
m, 7l>7>f;P7> : ex^bKn^yK> -r hyJ- 
f;P7> : ex-)At: Kn^rv K^^^E9^7 >*x»y a 
16, fc:u-;K H'A'Jy>^ft7ryP07JM 

[0121] 

[XlfeM KIT. *»WSrS61fc«UJ: 

(«J6« (al) ORfl-tyr-O^jS) ] m 
*vl/^>i9. 8g (0. 10«) > l-TV-?> 
?y-)V15. 2g (0. 10^^) 5: DMF 2 0 0 m 
20 1 IzmffiLtzo ;^Mi:N, N-y>f^7^t ,, J 
y>12. 3 g (0. 1 0^;v) ODMF 5 0ml 

1) KXmmLtZo fifefift 1 2 . 6g«r»/jo NMR 
7lOSUJ:»). iOJ»#*»*ISWoatJi« (al) OflKft* 

30 [0 12 2] [^ffi(«2 (fllifiW (a3) 

O^) ] ^-^0 \<0 1- T*-*>* J- )V<Ditt> *) 

t:, i-7^-7>^>y^y-;n6. 6g (o. 10 

#14. 2g*}#/: 0 NMRlfeia^ iOfftfr*** 
l&W^fllfiffil (a3) OJDg^y^^Tfe^Cl t*5tSL 

[0 12 3] [^M3 («it0O (a5) 

<7)^jS) ] >&®;t?(i i o i -rr^>9 j -)i*<Dttt>*) 
c 2-y^;w-2-7^>^y-;n 6. 6g 

40 (o. 10^) £M£fflU *^ftt±*J3cffll 1 
OiBft»5§B^iIW (a5) 
[0 12 4] [^f?3 4 (1»^J (a7) coS^y^- 

<7)^) ] ^ffilioi -7r^>^y-;^o^-t;^ , ) 
i-7^7^7>r/i5, ig (o. lo^e 

#16. 4gtSfc D NMRfflJcK* »K - Ofafctf* 

&m<Dm&$i (a7) <nj&n*;-*-m>2>z tivmt 

50 



1 
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[0 12 5] (fflikm (a30 ) Og^yv 

-<D&WL) ] i^^3>Kl 1 . 2 g (0. 10* 

;i0 , l - r y-? * 9 ; 6. 6g (o. l 

0^;V) tDMF 2 0 0mli:S)»L/:o :<7)» 
N, N-y^f^r^e'Jv^n, 3g (0. 10 
ODMF 5 0m 1 mfoi. m&lzxmWTmuL 

^^t>/ftSxfiV=3/l) tCTfSKL/Co fife*} 
#15. 2gW: 0 NMRlSi:i:^ ClO#H4^* 

^^cofitii^s (a3o ) (owm* ^ t*mn 

\^~tZo 

[0 12 6] 6 (al5 ) Off^yv 

-CO^JS) ] ^JSE«| 1 ^T#^n^^%^0«it« (a 
1) W^yv- 12. 5 g (6. 0 5 0*^) . v 
fcKnbf7>-6. 3g (0. 0 7 5^^) JTHF20 
0 m 1 IzmffiLfZo ^^Mi:ttlHT2-xfji,A 

fDL^f^ MK^g^rJfS^L. fttfeifcttl 1. 7g£ 
mzo NMRiite^J: Cl<7)?K«:^^(50«^J 
(al5 ) <DJgM*;*?-X-$>2>Z t ZmMLtZo 

[0127] [&f&m7 m^m (a47 ) <om^y^ 
-<D&m ] ^f&msizxnhfitz^mommm (a3 

0 ) (DWM^;-?- 13. 9 g (0. 0 5 0*)l<) , .x. 

^;vtf-;i/^--r;v5. 4g (0. 0 7 5^e;v) tTH 

F 2 0 0 m 1 izmffiLtZo Z<DmmKt&i&t IT 2 -.x 
f;VA^y;i/ij>^f;V0. 0 5 g£i$}J0U 5 0 

IK£*fnL*:f&> MfflggKTffiKU ffife?{£#l 2. 

iB« (a47 ) (nmW£;-?-x$>2>z tzmmLfzo 
[0128] t^0O8 m&m (b7) (oiwM^y^- 

(D&fo) ] ^^'J^Kl 5. 4 g ( 0 . 10* 

, 3-k:Kn^y-3-^f^77y-^8. 6g 

(0. 10^) tTHF 2 0 0mli:**Lfco 
i§it:N, N-vjX^;i/T S J tf'J v> 1 2. 3g 

(0. 1 0**0 ODMF 5 0m 1 iSift*. 

«bftA L, SSxf ;u 3 0 0ml t:tfflttl Ltz 0 ftKx 
TlSJilL^o ^O&SK-Cffi&lU ftfeffi^l 1. 4g 
(b7) oiRfl"=ey^-T**di:*«tBL/co 

[0 12 9] teJ3cW9 («it0l (bl5 ) ©I^^-e 
- O&tiSL) ] )VWt 17. 2 g ( 0 . 2 0 * 

M , vfc Kn tf^ > 2 5. 2 g (0. 3 O-tJU) £T 
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HF 2 0 0 mli:»»Lfco - OifiFffitCftMt t IT 2 - 
xf^A + yjwj >Kxxr;P0. lg U 5 0 

IttSLfcl *EJK«KT««U Mfei£tt2 6. 

iS« (bl5 ) *>«»* t SrfiH2Lfco 

[0 13 0] 0 (tHittffl (bl8 ) <owm*; 

-?-<T)^$L) ] &&m9 <OV\z Kn if 9 >Oftt>>9 VZ, 
xf jHfx^x-t^2 1. 6 (0. 3 0^;V) 

(b!8 ) OB^^T-tiilitBlgLto 
[0 13 1] tej£0ll 1 (flliSffll (b20 ) OWfl^y 
^-O^*) ] >^^'J^K17. 2g (0. 20^e 
s 2-* h^rvx F^y^fi^D'J K2 4. 9 g 

(0. 2 0O) *DMA c 2 0 0 m 1 Ki&JBLfco h 
ij > 2 0. 3gti£iDl> 9 01CKT7H#W 

■f-^=3/l) KTfllKU 3. 4g£?# 

tzo NMRWJgKJ: *K iO«S#***«9iOfl|jt« (b2 

[0132] 1 2 (ffilkm (al) / (bl) /T 

ja«^T#<btLfc«jt« (al) ©JK#Hey-T- 1 2. 5 

g (0. 0 5 0*;^) i:t-rf^^^ , Ji/-F2. 
30 8 4 g (0 . 0 2 0*;w) , SKT* y U- h g )Vl . 
5 9g (0. 0 3 0^^ SrJjOx. 

0m 1 i:gi?U: 0 fi*««atf«» 

r> 7 QX:izxm^m^M2 t i y -rv\zx (2, 4 

-y^fjw^Dxb'j;H (fn3ttt*X* («) S; 
jSn°p^V-6 5) 1 0 OmgSriSinU/wo RJEBBSfi 2 «f 
HiaU f 4^HI«nraB*&#J4S-^ 1 0 Omg^i&jDL/Co 
B*w3«fIWRJ£^ 9 ort:#filWt 1 0#^^tt 
fco RJfe**ft»** -f (1/ 
1) lLtUlKltffLmfiAt&ikUJ:!!, 
40 #';-e-£4JrtiJ$-£rt:o t#^*xfe* #, J v-S:«ET. 4 
OICICTKSL, *«^^»BB (p-1 ) 14. 6g^l 
/: c GPCi:T&fl^«teL/:hZ^, ItW (M 
w:*^fl/>*» "C19. 5X10 3 (#fkft 
(Mw/Mn) 2. 5) T*o/: 0 
[0 13 3] [«d£fll 3 («j£M (al5 ) 

T»^n^fi|itW (al5 ) 3 6 g 

(0. 0 2 5^;u) Ur^'Jn-FVJU. 3 2g 
(0. 0 2 5^^) £SDx., l-^Ky-2-^OA' 
50 y-ji,3 0ml t:»«ILfco a**»aWT, 7 0 



(36) 



teWHW- 1 0-239847 



69 

*CtZT**8Bte#J2, 2' -T/tf* (2, 4-v>-9- 

jw^d- h ;u) <jfn#*tse:i:j* (#) ; jg«? q £v 

- 6 5) 5 0mg**JinLfc o Rl&B8te2^K»ir4^ 
H»UWIHIi&*l** 5 0 m g tifiifflLfc. X»= 3 NfKE 
J&tt. 9 or£*aUftt*ll»|]ttlt*:. fiJSStfrtt 
*>£»*/>- (1/1) 0. 5LI: 

U *WR<r>ffiffi (p-2 ) 8. 7 g*f»fc 0 GPCCT 
a^fi^ieLXriu*, Sft¥*>> (Mw : *'»J Xf U 
>tfe*)-C2 2. 4 X 1 0 3 (4Mtt* (Mw/Mn) 
2. 7) -C*o£o 

[0 13 4] [<&fifc«l 4 (*j&0l (al7 ) 
§kW<0WffiO&m ] «j&0| (al7 ) 
2. 2g (0. 1 0 0 1 l-^>4->-2-7* 
Df;py-fcy-- MOml K&JSILfco 1 2 

tH«KBS, Lr*»W«>«» (p-3 ) 2 

2. 6 gSrWfco G P CiZXfrtt* mfeLtzbZZ, 
(Mw:*"'jXf f2 6. 4X10 
3 (frWim (Mw/Mn) 2. 5) -rfcofco 
[0135] 1 5 m&m (a9) / (b7) / 

(c2) jJ^ffi^^^OWfl&O-^fiK) ] ffijftff (a9) / 
(b7) ©IH-^yv-t/* 1 3. 9g(0. 0 5 0* 
JU) /5. 40g (0. 0 3 5*^) lZ*??i))l>& 
1 . 2 9 g (0. 0 1 5**) jJDx., 1 - p< h^->-2 
-^n;V-*6 0m 1 Kitlff Lfco £IT^«W 1 2 fc 
ffittUcM?, «ftl*LT*»WO«18 (p-4 ) 1 7. 

¥**J (Mw : **'J 7.-^ U >&g) T* 2 1 . 3X10 
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3 (53-fJcS (Mw/Mn) 2. 9) T-*>o/c 0 
[0 1 3 6] [^fill 6 (#it08 (a2) / (al7 ) *» 
f>«**f&9!<0»!to*j«) ] ffiSfll (a2) ORft^y 
7-25. Og (0. 10 0**) £l->h*~>-2 
- -fa /<y - ;v 6 0 m 1 Kv§8? L tzo 1 2 t 

mmzBU&s «*a*urflijs« (a2) *<b£&ttiii2 

1. 8g*ft/:. :of!ll2. 5gi:xf^ifi*x 
-r;V3. 2 4g (0. 0 4 5**) fcflDx, THF2 
OOmllCiiLf;, i ICMiK t LT 2 -xf-ji, 
io ^4rv*'J >K^^T*0. 0 5g*i3siDU 5 0"Ct- 

(ffDL^ife, *>£#&*/> ^y-* (1/1) 1L 

v-*«et, 4 0tKf 

«*U *5&MO«JI (p-5 ) 1 4. 4 g^t. NM 
RffljElCi*), xf;nfxjpi-f MifJllft ( (al7 ) 

t^stt&flljg) * s 8 2 ; eweA^c^siLto 

4fcGPCU"Cfl^-**as£Lrt:i:£;5>, (M 
w:*'UfV>M) T-2 7. 4 X 1 0 3 
20 (Mw/Mn) 2. 6) T&vtZo 

[0137] [-frAffl 17-33 («rE»a*fit**i- 

>5*»w©«ffi©-&jft> ] eitmw 1 2 - 1 5 tmm 

[0 13 8] 
[«1] 



» 
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& 1 . *fci«<0&BB©£« 











1 7 


(p-6) 


fa3} / (a.19) iJp-K 0^1/ 
(1 0/60/30) 


2 4. 6x10* 
(2. 6) 


1 8 


(P-7) 


(*5) / (a24) 
(2 5/7 5) 


2 8. 4 x 1 0 3 
(2. 5) 


1 9 


(p-8> 


(60/2 5/1 5) 


1 fi ft X 1 0 3 
(2. 6) 


2 0 


(p-S) 


'/ (h!?\ / 
vail; x IDw / Vvfc/ 

(6 0/2 5/1 5) 


2 4 2 X 1 0 3 
(2. 6) 


2 1 


Old) 


(al4) / (bl8) /7 0 UD-h'J;!/ 
(5 5/1 5/30) 


2 5. 7 x 1 0 8 
(2. 7) 


2 2 


(p-11) 


(7 5/2 5) 


2 7 5 X 1 0 3 
(2. 5) 


2 3 


(P-12D 


\aJ %i f * s v *~ — r v /k 
(7 0/3 0) 


2 6. 3 x 1 0 3 
(2. 7) 


2 4 


(p-lS) 


(6 0/7/3 3) 


2 9 6 x 1 0 3 

(2. 9) j 


2 5 


(p-14) 


(2 5/7 5) 


o * • s> a x w 
(2. 6) 


2 6 




(2 0/5 0/3 0) 


2 5 4 X 1 0 3 
(2. 7) 


2 7 


(p-16) 


(3 0/7 0) 


^7 S X 1 0 3 
(2. 6) 


2 8 


<P-17) 


(6 3/3 0/7) 


07 ft v 1 ft 3 
(2. 7) 


2 9 


(P-18) 


(60/2 5/1 5) 


2 3. 7 x 1 0 3 
(2. 6) 


3 0 


(P-19) 


(a39) / (blO) / (c3) 
(6 3/3 0/7) 


2 7. 1 X 1 0 3 
(2. 6) 


3 1 


(p-20) 


(a43) / (c3) /T£ V P~ r 'J )\> 
(6 0/7/3 3) 


26. 5x10 s 
(2. 7) 


3 2 


(p-21) 


(a55) / (b28) / (cl8) 
(60/25/1 5) 


29. 8X1 0 3 
(2. 8) 


33 


(p-22) 


(«57) / (b30) /r* >; ns r ');u 

(5 0/25/2 5) 


24. 9X10 3 
(2. 7) 



[0139] mmii (*»*JSM£oa!5e) ] ±se* 

JS«T»fe*ifc*«*0»li (p-l ) - (p-22) S^T 
IHJtScfiRIffl # g (A) #1. 0 gSr^ne U>/'J 

xfJV/x h^y"/n tr^>g?x^;v (MJt6/4) 30 
4. 0 gtwiSUDL. t»i:«»Lfc»5lCJ:T3 HRUfc 
lt/:o ft«ftOWm»0*^*r»Kth^-C»5ei--6i 

■7- (a) <o*»i4S:pi^fco *&w<omm 
n:tt«BLfco tttt«»#yv- (a) o 

ttWtfflmtf')-?- (A) : l-T 9 9 vis 

it; 60/20/20, 3 1.5X10 40 

3 . 2. 9 ) 

[0140] CUtfeM 2 (**»*OillJfe) ] 
^jl^ h ij 7 higO. 0 3 g**/ntfl/>^ij 

3-;i-=ey > f;i/x-f^7«tf - b 4 . 5 gi:§M 
L> 0. 2 /im(7)77u>7^ OSJSLfco 
^ \£ > n - ^ - \z X 5^ ? 7s Jfe«± l^- uSfe* L > 
100tt9 O&M*^ h/l/- h±Tiraftft«*lT 



[0141] 
[«2] 



a 2 . ^%ffi0«fiO^ttft«£tS» 





19 3 nmco^ms. 

f/^ni) 


(p-» 


0 . 3 3 


(p-3 


0. 34 


(PH) 


0.3 5 


(P-© 


0. 33 


(p-a) 


0. 34 


(p-10) 


0. 36 




0. 34 




0. 34 


(p-l© 


0. 37 


<P-18) 


0. 36 


(P-20) 


0.3 5 


(P-22) 


0. 37 


(tt«W) 


1 . 5 Ki t 



[0 14 2] * 2 *»w^»js^**»aE 
/h^<. 1 9 3 nmjtwa+^aattfrirt^ci: 

[0143] [Xtfefl 3 (itK7^fi7f> ^1*OffliJ 



(38) 
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WB**';^- (A) #1. 0 g4-ynfcTi/>^i;3-;i/ 

^f-^x-f^r4:f - b 4 . 5gK}#fi¥U 0. 
2/imOf7n>7^^-i:J:9iliSL/:o *kf>3 

- ^ - i:t y u 3 >ite±t:^-i:i* L, loott 

9 OWB*? h'TU'- r±^MS:&«*rlTV^ 0. 7* 
m<7) hBl*®i«S*fco tt^n/:l^ULVAC 

»'J7^f-f^t>X7f>/«S (CSE-1 1 1 

o) im^r, CF4/02 (8/2) o^cwt^ 

ofc (i^^>^<feft :Power = 500W, Pre 
s s u r e = 4 . 6Pa, GasFlow Ra t e = 
1 0 s c cm) o 

[0 14 4] 

[«3] 





(A/min) 


(p-3 


6 4 0 


(P-5) 


6 3 0 


(p-6) 


6 7 0 


(p-7) 


620 


(t>-» 


6 9 0 


(p-S> 


7 00 


(P-11) 


6 7 0 


(P-12) 


6 8 0 


(p-14) 


6 3 0 




6 4 0 


(P-17) 


7 00 


(p-l» 


7 1 0 


(p-20> 


6 9 0 




7 8 0 




12 5 0 
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[0 14 5] S3 <b, #«WO»Bi*)iy*-> 

[0 14 6] CfgJfcflU (W&fFfiffi- 1 -) ) ±E*J* 

^-^AOF^l^- hlmO. 0 3 g£7"nfcf U>^iJ 
3 y ^fW-f^T-tf- h 4 . 5 g \zmm 
U 0. 2/im^)f 7D>7>f;^-CJ: 9a»Ljfco 

fcvy a >3^± U 1 0 0TC-C9 0#HI 
*y r^lx- h±TjDJfe«£*Srtfv\ 0. 

*yv-I/-f-^f7A- (NA=0. 42; 248 
nm) fcttfflLT^-VfcjtU SSfclfeitCKl 1 0 
"C-C6 0»W*y h^U- r±"CSnfSfcLfco IH2. 3 
8%-r F^^f^T^^x-^Al; Kn^^M K^k^vS 
"C2 31CT6 0»W*»a*L. 3 OfMMWtfcTU > 
XL£i&> fejftL^o -^IS*. *4iC^L7tjSJS, » 

U ffi3Bft<>^*A»k L/c*. ffiffili. 0. 3 5//mO 

[0 14 7] 
[»4] 





(mJ/cm 2 ) 


(um) 




(P-a 


2 8 


0. 30 




(P-S) 


2 6 


0.2 8 




(P-7) 


3 2 


0.2 8 




(P-10) 


2 5 


0.3 0 




(p-ii) 


3 3 


0. 30 




(p-12) 


2 8 


0.2 8 




(p-14) 


3 2 


0.2 8 




(p-16> 


2 7 


0. 28 




(p-1® 


3 1 


0.2 8 




(P-2D 


3 4 


0. 30 





(39) 
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[0149] cmfeM 5 (M«» «- 2 -) 3 %mm 4 

y7-l/-f-*(19 3nm) fcJRItLfco Sft&fi 

Ci: l 10W6 o^K*? hyu- h±rsn»Lfco 

IE (I 2 . 3 8%f F9^f ^7>« , )Ak; Kn**t 
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♦ TfcUT U Lfc&, $£&L/c 0 ^5^1 

Aft* »fl«arf/<^->»«JimiE4:H*U»fiBL 

[0 15 0] 
[*5] 





(mJ/cm 2 ) 






(p-Z) 


3 2 


0.2 5 


a*? 


(p-5) 


3 1 


0.25 


a» 


(p-7) 


3 6 


0.2 5 




(P-Ifl) 


2 9 


0.2 5 


a# 


(p-ll) 


3 7 


0. 25 


A# 


(P-12) 


3 3 


0.2 5 


A* 


Cp-W) 


3 7 


0.2 5 




(p-10 


3 2 


0.2 5 


a» 


(p-i8) 


3 5 


0.2 5 


A& 


(P-21) 


3 9 


0. 25 


A*f 



[0 15 1] SSOft*^?), *»S*5»l»*ttfl§Lfc 
Uy^Hi, ArFx*y7-l/-f-*i:JtLttft 

[0 15 2] 



UyXMi, 2 5 0 nmH7, fti:2 2 0 nmElTOS 
;/1±**A«PC*&o 2 5 0 nmflT, #K2 2 0 n 
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* 



